Abstract. The purpose of this study was to determine whether HIV-1 infected patients in our community were more susceptible to Entamoeba histolytica and Entamoeba dispar infection than non-HIV-infected individuals. The prevalence and frequency of invasive amebiasis was determined in 203 HIV +
INTRODUCTION
Intestinal parasites are among some of the most important causal etiologic agents of diarrhea in patients with the acquired immunodeficiency syndrome (AIDS), both in developed and underdeveloped countries. 1, 2 The most frequent opportunistic parasites in HIV-infected individuals are intracellular protozoa (Isospora belli, Cryptosporidium parvum, Cyclospora). 3 However, infection with other extracellular parasites considered nonopportunistic, but otherwise pathogenic for humans, are also related to diarrheal disease in AIDS patients. Among these parasites are Entamoeba histolytica, Giardia lamblia, Strongyloides stercoralis, and Ascaris lumbricoides. 4, 5 Parasites can cause diarrhea in HIV-infected patients and can play a role in the progression of HIV infection in AIDS patients, as well as in asymptomatic HIVinfected individuals. Several studies report stimulation of the HIV replication process when host resistance mechanisms against HIV are impaired. [6] [7] [8] The adaptive cellular immune response, which is seriously damaged in AIDS patients, is a central mechanism of resistance against the parasite. 9 However, the effect of HIV infection on susceptibility for amebic infection or invasive amebic disease is unknown. There are reports concerning the occurrence of invasive amebiasis in endemic areas. 4, 10, 11 In the developing world, including Mexico, parasite prevalence is particularly high, and many cases coincide with the HIV epidemic. 4, 12 The anti-E. histolytica antibody seroprevalence in Mexico is 8.41%, 13 and intestinal infection with E. histolytica/ Entamoeba dispar is 5-7% in urban communities and up to 30% in rural populations. 12 These numbers highlight the high exposure to these protozoa in Mexico. Previous data showed a prevalence of 30% for E. histolytica/E. dispar infection in homosexual men; however, invasive amebic disease appeared to be uncommon. close relatives or sexual partners of AIDS patients were included as second population. We also studied the anti-E. histolytica antibody response in both serum (IgG) and saliva (IgA) samples and characterized Entamoeba found in fecal specimens using polymerase chain reaction (PCR).
MATERIALS AND METHODS
Subjects. This study was previously assessed and approved by the Ethics Committee at the Hospital Regional 1 ero. de Octubre, ISSSTE, in Mexico City, in accordance with the Mexican General Health Law for research in humans, which is based on the Declaration of Helsinki. 16 Three hundred forty-three subjects were included in the study after signing a written informed consent + lymphocyte T-cell counts, measuring of viral load, and PCR characterization of E. histolytica and E. dispar species. Anti-amoeba antibody response was also assessed both in saliva and in serum samples.
Detection of parasites. Detection of parasites was performed both through microscopic examination of fresh stool samples previously stained with iodine solution (4%) at 40× and afterwards using the flotation technique in a zinc-sulfate gradient (d ‫ס‬ 1.192°Bulk).
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DNA extraction and PCR. DNA was extracted from cysts present in stool samples placed in the zinc-sulfate gradient. 18 Cysts were transferred to 2-mL microcentrifuge tubes, washed four times with 0.15 M NaCl, and suspended in 300 L of lysis buffer (100 mM EDTA, SDS 0.25%, pH 8).
The tubes were frozen three times in ethanol-dry ice and thawed in a 37°C water bath. Finally, 3 L of 20 mg/mL proteinase K (Sigma Chemical Co., St. Louis, MO) was added, and the sample was incubated for 1 hour at 55°C. After digestion with proteinase K, lysates were adjusted to 0.7 M NaCl and 1% CTAB (Sigma Chemical Co.). The mixture was incubated at 65°C for 20 minutes. DNA was extracted with chloroform and phenol/chloroform, followed by precipitation with ethanol. Precipitated DNA was suspended in water and placed in a Sephadex G-25 spin column (PharmaciaBiotech, Uppsala, Sweden).
The DNA extracted was submitted to PCR amplification assay under standard conditions (AmpliTaq Kit, Perkin Elmer Applied Biosystems, Foster City, CA) for 35 oneminute cycles at 94°C, for 1.5 minutes at 55°C, and 2 minutes at 72°C in a DNA thermocycler (Perkin Elmer Applied Biosystems). For characterization of E. histolytica or E. dispar species, species-specific DNA sequences of rRNA genes for small ribosomal subunits were amplified using Psp5Ј-3Ј primer for E. histolytica and NPsp 5Ј-3Ј for E. dispar detection. Both amplification products were 876 bp in size. 19 These products were visualized in 1.2% agarose gels in TBE buffer. Gels were stained with ethidium bromide and photographed for later analysis. CD4 + lymphocyte T-cell counts. Quantification of CD4 + Tcell lymphocytes was performed through cytofluorometry using T-cell monoclonal antibodies. 20 Patients were grouped according to preestablished CD4 + T-cell lymphocyte count ranges based on the stage of HIV infection. 15 In some cases, viral loads were measured at different periods throughout follow-up.
Anti-amebic antibody detection. Anti-amebic antibody detection was performed in both saliva and serum samples following the ELISA technique as previously described. 21 For the detection of anti-amebic IgA, saliva samples were initially titrated for total IgA quantification and then all samples were adjusted to 50 g/mL. Serum samples were diluted 1:1,000 for anti-amebic IgG detection.
The antigen used in ELISA was a membrane-enriched extract (1 g/well) obtained from axenically cultured E. histolytica HM1:IMSS as previously described. 21 Afterwards, 50 L/well of serum or saliva dilution was added to each microtiter plate, blocking previously the free antigen spaces with 3% PBS-BSA and subsequently incubated for 2 hours at room temperature. Plates were then washed once with PBS-BSA, added to 0.5% Tween-20 (Sigma Chemical Co.) (PBS-BSA-Tw), and twice with PBS-Tw. Anti-human IgA or IgG heavy chain-specific antibodies coupled with peroxidase (Zymed Laboratories, San Francisco, CA) were used for the detection of the antigen-antibody reaction (50 L/well of 1: 1,000 dilution). The antibodies were incubated overnight at 4°C and mildly shaken. After three consecutive washes ( (protozoa or helminthes) are highly endemic. Indeed, increased prevalence of intestinal parasitic diseases have been documented in HIV-infected individuals and in some cases are related to the progression of HIV infection. [5] [6] [7] [8] Mexico is considered highly endemic for E. histolytica infection, including some geographic regions where the infection is especially prevalent. 12, 13 The current study describes two closely related populations, HIV + /AIDS patients and their HIV -contacts, and show that both groups were equally likely to have intestinal parasitic infections. Opportunistic parasite infections (Blastocystis hominis, Isospora belli) were detected in only 5 HIV + /AIDS patients. We also observed an equally high frequency of multiparasitism in both groups (Table 1 ). These two observations are consistent with previous studies conducted in other developing countries. [23] [24] [25] [26] We speculated that both groups would be equally exposed to E. histolytica and/or E. dispar infection given their close physical contact and similar environments but might differ in their susceptibility to infection. There are previous reports where the apparent association between HIV infection and E. histolytica/E. dispar protozoa is unlikely to be the result of sociodemographic characteristics. 5, 27, 28 Studies conducting multivariate analysis while controlling for different variables including sexual behavior, showed that E. histolytica/E. dispar infection was more frequently diagnosed in men who have sex with men, than in persons with exposure to other parasites. 29, 30 In our study, the prevalence of E. histolytica and/or E. dispar colonization was significantly greater in HIV + /AIDS patients than in non-HIV infected contacts (P ‫ס‬ 0.019); however, this difference was a consequence of higher prevalence of E. dispar infection in the HIV + /AIDS group (22%) versus (3.8%) in non-HIV-infected contacts (P ‫ס‬ 0.001) ( Table 2) .
On the other hand, E. histolytica and/or E. dispar infection were not significantly related to HIV status, sexual behavior, or gender (Table 3) . However, there was a trend toward a higher percent of infected individuals as the HIV infection progressed.
Previous studies show that the role of sexual behavior in the higher frequency of E. histolytica/E. dispar infection in homosexual communities is controversial. 5 Increased fecaloral contact may place these individuals at higher risk for HIV as well as amebic infection. However, the association between HIV and amebic infection may be more relevant in communities with low-background transmission of E. histolytica, such as homosexual communities in industrialized countries. In underdeveloped countries, like Mexico, with a high prevalence for amebic infection, the observed association may be related to the high exposure to the parasite. In our study, we explored the association of amebic infection in two different populations (HIV + /AIDS and HIV − individuals) exposed to the same environment and parasitic infectious sources. When the Entamoeba species was characterized through PCR assays, HIV + /AIDS patients and HIV − contacts showed a similar prevalence for the E. histolytica species both as a single species or detected together with the E. dispar species (P ‫ס‬ 0.16) ( Table 2 ). However, as we previously mention, prevalence of E. histolytica and/or E. dispar was greater in HIV + /AIDS group than in HIV contacts (P ‫ס‬ 0.019). We further examined the susceptibility of HIV + /AIDS patients to E. histolytica and/or E. dispar infection as related to the immune status. In our study, no significant association was found between infection with E. histolytica and/or E. dispar, and the stage of the HIV infection, including T-CD4 + lymphocyte cell counts (Table 3) . However, our results can be potentially biased due to the limited number of individuals in the study, and the effect of this circumstance on the statistical analysis. Additional studies may reveal significance in cases where trends or no differences were seen. Interestingly, none of the individuals infected with the E. histolytica (whether HIV + or HIV − ) had diarrhea or invasive amebiasis within 12 months before the study. Further, the presence of secretory or systemic anti-amebic antibody response was not associated with E. histolytica invasive infection in either study population. These results agree with other reports where the seropositivity of the population exposed to E. histolytica does not correlate with the presence of intestinal colonization. 31 In Japan, nearly all showed high levels of serum anti-amebic antibodies in a population where intestinal and/or amebic liver abscesses were present in 14 of 30 individuals infected with the E. histolytica species. 32 These data confirm the high prevalence of E. histolytica strains in Mexico, particularly in Mexico City. However, during the 12 months of the study, no one developed a clinical event attributable to E. histolytica infection. This suggests that the study populations were colonized with E. histolytica strains of low pathogenic potential. Recently, the polymorphic structure of E. histolytica has been described. [32] [33] [34] [35] Polymorphic DNA loci have been characterized both in proteincoding 36, 37 and noncoding 33, 35, 38 sequences. These polymorphic loci are potentially useful in the molecular epidemiology of amebiasis. 35, 39 Preliminary data concerning the polymorphism of serine-rich protein and chitinase loci of E. histolytica and E. dispar in isolates obtained from patients with invasive amoebiasis and from asymptomatic cyst passers from different geographic areas in Mexico suggested a complex geographic distribution of different strains of both Entamoeba species. 40 However, no correlation was found between a particular polymorphic pattern of a given E. histolytica isolate and the invasive or commensal behavior within the human host.
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